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DETAILED ACTION 
Priority 

1 . Applicant is advised of possible benefits under 35 U.S.C. 1 1 9(a)-(d), wherein an 
application for patent filed in the United States may be entitled to the benefit of the filing 
date of a prior application filed in a foreign country. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-2 and 4-6 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Chen et al. (U.S. Patent No. 6,692,903). 

4. As to claim 1 , Chen discloses an etching process, comprising: providing a 
material layer having a bottom anti-reflection coating (BARC) (50) (column 4, lines 1-2) 
and a patterned photoresist layer (60) (colunrin 4, lines 4-7) thereon (Figure 1 A); etching 
the BARC (50) using the patterned photoresist (60) layer as a mask (column 6, lines 19- 
22), wherein polymer as an etching by-product is formed on the patterned photoresist 
layer (column 4, lines 31-37); performing a cleaning step to remove the polymer from 
the patterned photoresist layer (column 7, lines 55-67); and etching the material layer 
(45) using the patterned photoresist layer as a mask (column 6, lines 19-22). 
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5. As to claim 2, Chen discloses that the cleaning step comprises using an ionized 
gas to remove the polymer from the patterned photoresist layer (column 7, lines 55-60). 

6. As to claim 4, Chen discloses that the material layer (45) comprises a polysilicon 
layer (column 3, lines 34-43). 

7. As to claim 5, Chen discloses that the ionized gas contains fluorine ions, oxygen 
ions, or a combination thereof (column 7, lines 63-67). 

8. As to claim 6, Chen discloses that the BARC (50) comprises an inorganic 
material (column 4, lines 1-2). ' 



Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claims 8-10 and 12-14 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chen in view of Mui et al. (U.S. Patent Appl. Pub. No. 
2003/0228532). 

11. As to claim 8, Chen does not expressly disclose trimming the patterned 
photoresist layer after the material layer is provided. However, Mui teaches that the 
optical limitations to the lithographic process may not allow the transfer of a feature to 
photoresist, if the feature is smaller than the optical resolution of the lithographic 
process (paragraph 0008). To overcome optical limitations, dimensions of features can 
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be further reduced by photoresist trimming (paragraph 0009). Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to trim 
the patterned photoresist layer. One who is skilled in the art would be motivated to 
overcome the limitations of optical resolution to achieve smaller dimensions by 
photoresist trimming. 

12. As to claim 9, Chen discloses a pattering process, comprising: sequentially 
forming a bottom anti-reflection coating (BARC) (50) (column 4, lines 1-2) and a 
photoresist layer (60) (column 4, lines 4-7) on a material layer (Figure 1 A); performing a 
lithography process to pattern the photoresist layer (60) (column 4, lines 4-7); etching 
the BARC (50) using the patterned photoresist layer (60) as a mask, wherein polymer 
as an etching by-product is formed on the patterned photoresist layer (column 4, lines 
31-37); performing a cleaning step to remove the polymer from the patterned 
photoresist layer (column 7, lines 55-67); and etching the material layer (45) using the 
patterned photoresist layer as a mask (column 6, lines 19-22), wherein the step of 
etching the BARC, the cleaning step and the step of etching the material layer are 
performed in-situ (column 4. lines 50-62; column 6, lines 52-65). 

1 3. Chen does not expressly disclose trimming the patterned photoresist layer. 
However, Mui teaches that the optical limitations to the lithographic process may not 
allow the transfer of a feature to photoresist, if the feature is smaller than the optical 
resolution of the lithographic process (paragraph 0008). To overcome optical 
limitations, dimensions of features can be further reduced by photoresist trimming 
(paragraph 0009). Therefore, it would have been obvious to one of ordinary skill in the 



Application/Control Number: 10/711 ,838 Page 5 

Art Unit: 1765 

art at the time the invention was made to trim the patterned photoresist layer. One who 
is skilled in the art would be motivated to overcome the limitations of optical resolution 
to achieve smaller dimensions by photoresist trimming. 

14. As to claim 10, Chen discloses that the cleaning step comprises using an ionized 
gas to remove the polymer from the patterned photoresist layer (column 7, lines 55-60). 

15. As to claim 12, Chen discloses that the material layer (45) comprises a 
polysilicon layer (column 3, lines 34-43). 

16. As to claim 13, Chen discloses that the ionized gas contains fluorine ions, 
oxygen ions, or a combination thereof (column 7, lines 63-67). 

17. As to claim 14, Chen discloses that the BARC (50) comprises an inorganic 
material (column 4, lines 1-2). 

18. Claims 3 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chen in view of Wolf et al., S///coa7 Processing for the VLSI Era, Vol. 1 , Lattice Press 
(1986) ("Wolf I"). 

1 9. As to claims 3 and 1 1 , Chen does not expressly disclose that the ionized gas has 
a higher etching rate to the polymer than to the material layer. Wolf I teaches that both 
the mask material and underlying material are subjected to etchant attack during 
etching (page 523). Moreover, Wolf I teaches that selectivity of the etch process is an 
important characteristic to the etch process (page 523). Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to selected 
an ionized gas with a higher etching rate to the polymer than to the material layer. One 
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who is skilled in the art would select a selectivity targeted for the removal of the desired 
film. 

20. Claims 7 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chen in view of Wolf, Silicon Processing for the VLSI Era, Vol. 4, Lattice Press (2002) 
("Wolf IV"). 

21 . As to claims 7 and 1 5, Chen does not expressly disclose that the BARC 
comprises an organic material. However, Wolf IV teaches that the application of 
organic BARCs have the advantages of low cost, refractive index reproducibility, 
planarization capability, film thickness tolerance, rework capability, and surface control 
(page 248). Therefore, it would have been obvious to one of ordinary skill in the art at 
the time the invention was made to us'e an organic BARC. One who is skilled in the art 
would be motivated to use an organic BARC, dues to its many advantages. 



Conclusion 

22. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Bersin et al. (U.S. Patent No. 5,882,489) discloses a method for 
removing photoresist residue. Nallan et al. (U.S. Patent No. 6,322,714) discloses a 
cleaning gas composition containing oxygen and fluorine. Kropewnicki et al. (U.S. 
Patent No. 6,440,864) discloses a substrate cleaning method for the removal of etching 
residue. Yin et al. (U.S. Patent No. 6,541,843) discloses a method of removing etching 
residue from a structure containing ah ARC layer. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Eric B. Chen whose telephone number is (571) 272- 
2947. The examiner can normally be reached on Monday through Friday, SAM to 
4:30PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nadine G. Norton can be reached on (571) 272-1465. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



EBC \_ — 
June 24, 2005 





